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Description 

[0001] The present invention relates to a cooler for 
cooling particulate material which has been subjected 
to heat treatment in an industrial kiln, such as a rotary 
kiln for manufacturing cement clinker, which cooler com- 
prises an inlet, an outlet, end walls, side walls, a bottom 
and a ceiling, at least one stationary supporting surface 
for receiving and supporting the material to be cooled, 
means for injecting cooling gas into the material, as well 
as a reciprocating scraper system which comprises a 
number of rows of scraper elements which extend trans- 
versely across the direction of movement of the materi- 
al, said elements being moved back and forth in the di- 
rection of movement of the material in order to convey 
the material forward over the supporting surface. 
[0002] In EP 071 8578 a cooler of the aforementioned 
kind is described. In this known cooler, the scraper ele- 
ments are made up of cross bars with a triangular cross- 
sectional profile, with the bars being mutually connected 
via chains and being moved back and forth on the sup- 
porting surface by means of chain wheels fitted at the 
ends of the supporting surface. This known cooler has 
several drawbacks. Because of the high temperatures 
which occur in the cooler, and particularly at the inlet 
end of the cooler, as well as the substantial forces which 
are required to convey the material through the cooler, 
the chains must be designed with relatively large dimen- 
sions. As a result, the chains will form so-called shadow 
areas of equivalent size, i.e. areas in which the chains 
obstruct the upward-flowing cooling gas so that the 
overlying material is not cooled as intended. Also, the 
cross bars in the known cooler are not firmly fixed to 
restrain them from moving, neither perpendicularly to 
the material's direction of movement nor in terms of ro- 
tation about their own longitudinal axis. In cases where 
a larger body of material is to be conveyed through the 
cooler, one or several cross bars may therefore be 
forced vertically upwards, and may come to ride on the 
body. This will reduce the conveyance of material 
through the cooler. In cases where a cross bar is lifted 
at one side only, the cross bar will also be able to move 
towards one side of the cooler, thereby giving rise to op- 
erational disorders. Rotation of one or several of the 
cross bars may have an adverse effect on the efficiency 
of conveyance. Furthermore, the known cooler is vul- 
nerable to operational disorders, for example in event 
of rupture of a single chain link, given the necessity to 
shut down the cooler in order to undertake the neces- 
sary repair work. A further disadvantage of the known 
cooler is that the driving system in the form of the chains 
consists of wear parts which must be replaced at regular 
intervals. 

[0003] The purpose of the present invention is to pro- 
vide a cooler by means of which the aforementioned dis- 
advantages are eliminated. 

[0004] This is achieved by means of a cooler of the 
kind mentioned in the introduction, and being character- 



ized in that each row of the transverse scraper elements 
is firmly fixed to at least one drive plate oriented in the 
direction of movement of the material, and in that said 
drive plate extends at least across the entire length of 
5 the supporting surface, and in that said drive plate is led 
either through the supporting surface, the ceiling, one 
of the side walls and/or at least one of the end walls of 
the cooler, where the drive plate is connected to a drive 
arrangement for movement back and forth. 
10 [0005] Hereby is obtained a better and more uniform 
cooling of the material in the cooler, a better and safer 
conveyance of the material through the cooler, a higher 
degree of operational reliability and a reduction of the 
wearto which the drive elements are exposed. The cool- 
's ing of the material is improved due to the fact that the 
drive system can be designed with smaller dimensions, 
thereby reducing the attendant shadow area. Among 
other things, this is ascribable to the fact that the drive 
plate, because it extends across the entire length of the 
supporting surface, will always be moving along its own 
track, which means that it shall never push away mate- 
rial being deposited in front of it. Also, as is the case for 
the known chain option, there will not be accumulated 
a chain force throughout the cooler. The conveyance of 
material through the cooler is improved due to the scrap- 
er elements being firmly fixed to the drive plate. As a 
result, the scraper elements will neither be able to move 
perpendicularly relative to the material's direction of 
movement nor will they be rotatable about their own cen- 
tre axis. The cooler attains a higher degree of operation- 
al reliability in that, essentially, only the scraper ele- 
ments proper are exposed to wear. Should a single 
scraper element break, cooler operation may be contin- 
ued without any appreciable problems until next shut- 
down for maintenance is scheduled to take place. The 
drive plate is only subjected to minimum wear due to the 
fact that, as previously noted, it moves back and forth 
along its own track. 

[0006] As previously mentioned, the drive plate may 
either be led through the supporting surface of the cool- 
er, its ceiling, one of its side walls and/or at least one of 
its end walls. In cases where the drive plate is led 
through the supporting surface, it is preferred that the 
drive plate is substantially vertical, and that at all times 
over a part of its length, equivalent to the length of the 
supporting surface, it extends at least down into a slot 
which is provided throughout the length of the support- 
ing surface, and, furthermore, that over at least parts of 
its length it extends down through the slot to an under- 
lying chamber in which the drive plate is connected to a 
drive arrangement for movement back and forth. 
[0007] In order to protect the drive plate and to shield 
the supporting surface against drop-through of material, 
the cooler may be designed so that at both sides of the 
drive plate it comprises a wall element which is fixed to 
the supporting surface, with said wall elements extend- 
ing over the entire length of the supporting surface and 
protruding slightly less into the cooler than the drive 
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plate, and so that on the upper side of the drive plate 
and over its entire length a plate element is fitted which 
is designed so that it extends over and beyond the upper 
side edge of the wall elements. Hence the drive plate 
and the slot in which the latter is guided is effectively 
shielded against the material in the cooler, thereby min- 
imizing the wear on the drive plate and effectively re- 
straining the material from gaining access to the slot in 
the supporting surface. In such an embodiment it is only 
the plate element fitted on the drive plate which moves 
back and forth in the material, and it is doing so along 
its own track, so the wear on said plate is insignificant. 
[0008] To minimize the torsional forces which the 
drive plate must be able to absorb, and thus to reduce 
the necessary dimensions of the drive plate, it is pre- 
ferred that each row of transverse scraper elements is 
fixed to at least two substantially parallel drive plates. 
[0009] The drive arrangement, which supports and 
drives the drive plate or plates in the compartment under 
the supporting surface, may comprise a drive frame 
which is preferably made up of two longitudinal girders 
and at least two transverse girders. The transverse gird- 
ers may be designed as stiffening braces to enhance 
the rigidity of the drive frame. In the preferred embodi- 
ment where each row of transverse scraper elements is 
fixed to two drive plates, the drive plates are fixed to the 
longitudinal girders. Each of the longitudinal girders of 
the drive frame is movably supported at least at two lo- 
cations by means of rails fixed to the underside of the 
longitudinal girders, said rails sliding in bearings, pref- 
erably linear roller or ball bearings, which are fixed to 
the machine frame at an appropriate distance. It is pre- 
ferred that the drive frame is supported by two bearings 
for each longitudinal girder. In principle, the drive frame 
may be driven back and forth by using any means ap- 
propriate for the purpose, but it is preferred that the drive 
frame be driven by means of one or several hydraulic 
cylinders which are connected to the cross girders of the 
drive frame. 

[0010] In cases where the cooler comprises two or 
more rows of scraper elements transversely across the 
cooler, it is preferred that each row be driven separately. 
Hence the velocity as well as the stroke length by which 
the single rows are moved back and forth may be varied 
independently for each row so that a desirable pattern 
of movement of the material through the cooler can be 
obtained. 

[0011] The scraper elements may be firmly fixed to 
the drive plate or plates in any suitable manner, but for 
reasons of maintenance it is preferred that fixation is 
done by mechanical means. The fastening means may 
be configured in a variety of manners, and may in what 
is probably the simplest configuration consist of bolts 
which via drilled holes in the scraper elements are 
screwed down into the drive plate. In a similar simple 
configuration, the fastening means may consist of angle 
irons being fixed by means of bolts to drive plate as well 
as scraper element. Given that the thermal loading and 



the wear exposure of the fastening means may be quite 
substantial, it would be advantageous if the fastening 
means is configured with due attention being given to 
the these factors. Therefore, it is preferred that each 

5 scraper element is fixed to the upper side of each drive 
plate by means of a substantially box-like element 
which, at its side facing the drive plate, comprises a cut- 
out section which may be complementary to the cross- 
sectional profile of the scraper element. On each side 

10 of the cut-out section the box element is configured with 
an at least downward terminating cavity for accommo- 
dating the from the drive plate upwardly protruding ears 
which are provided with a through-going hole which dur- 
ing the mounting of the box element is situated on line 

15 with a corresponding hole provided in the box element. 
In connection with the mounting of the element, a wedge 
is knocked through the holes on both sides of the scrap- 
er element, thereby restraining the box element and 
thus the scraper element against the drive plate. Sub- 

20 sequently, each wedge may be locked by means of a 
locking pin which is knocked into a hole subsequently 
drilled at least through the relevant ear and the wedge. 
The scraper element may further be restrained from ax- 
ial movement by means of a pin or pawl, which is insert - 

25 ed in a hole in the scraper element and extending up 
through a hole in the upward-turning side of the scraper 
element. To allow a minor axial movement of the scraper 
element, for example in case of thermal dimensional 
changes, the size of the hole in the upward-facing side 

30 of the box element may slightly exceed the size of the 
pin or pawl. This will allow the scraper element to move 
freely in its longitudinal direction. In cases where the 
scraper element is mounted on two or more drive plates, 
it is preferred that a pin or pawl is only fitted at one of 

35 the drive plates so that the scraper element is freely held 
to allow axial dimensional changes of at the other or the 
others point(s) of fixation. 

[0012] In order to satisfy the requirement that each 
drive plate at all times across the entire length of the 

40 supporting surface extends down into its respective slot, 
the drive plate must be configured with a length which 
corresponds at least to the length of the supporting sur- 
face plus the selected stroke length of the drive plate. 
In cases where the supporting surface at the inlet end 

45 of the cooler is situated closely up against the end wall 
of the cooler, it will, therefore, be necessary to lead the 
drive plate through an opening provided in the end wall 
of the cooler. The opening may preferably be configured 
so that it corresponds exactly to the cross-sectional pro- 

50 file of the drive plate and the plate element lying thereon . 
To capture the dust accompanying the drive plate 
through the opening, a pressurized box may be fitted to 
the outer side of the cooler, with the depth of said box 
corresponding at least to the selected stroke length of 

55 the drive plate. 

[0013] In an alternative embodiment the drive plate 
may be led through the side wall of the cooler. In this 
case it is preferred that the drive plate is substantially 
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horizontal, and that it extends at all times over a part of 
its length, equivalentto the length of the supporting sur- 
face, at least into a slot provided in one of the side walls 
of the cooler, which slot has a length which corresponds 
at least to the length of the supporting surface, and, fur- 
thermore, that over at least parts of its length it extends 
further out through the slot to the surrounding environ- 
ment where the drive plate is connected to a drive ar- 
rangement for movement back and forth. 
[0014] It is preferred that the cooler in this embodi- 
ment is provided with a drive plate at both sides. 
[0015] For absorbing potential thermal expansion, the 
drive plates may be provided with slits provided at ap- 
propriate intervals. 

[001 6] The scraper elements may consist of bars hav- 
ing a substantially triangular cross-sectional profile, 
preferably a right angled triangular profile, the forward- 
facing pushing surface of which being steeper than its 
backward-facing sliding surface, and its downward-fac- 
ing surface being substantially horizontal. The forward- 
facing surface is typically configured so that it extends 
at an angle a of between 60 and 90° relative to horizon- 
tal, whereas the backward-facing surface is typically 
configured so that it extends at an angle (3 of between 
20 and 40° relative to horizontal. The lowermost part of 
the backward -facing sliding surface may be configured 
steeper than the rest of the sliding surface in order to 
reduce the sharpness of the backward -facing side edge, 
thereby enhancing the wear-resistant characteristics. 
[0017] In addition to the movable scraper elements, 
the cooler may also comprise stationary scraper ele- 
ments which are preferly fixed to longitudinal girders fit- 
ted at the sides of the supporting sides. In a particular 
embodiment of the cooler according to the invention, 
every second scraper element is stationary. The mova- 
ble and the stationary scraper elements may be differ- 
ently configured with a view to obtaining a desirable pat- 
tern of conveyance of the material in the cooler. 
[0018] For operational reasons, which specifically re- 
late to the efficiency of the cooler, it may be advanta- 
geous to minimize at the inlet end of the cooler the 
movement of the material in the longitudinal direction of 
the cooler. Such a so-called stationary inlet may, for ex- 
ample, be obtained by configuring the cooler without 
scraper elements in the inlet end. In case agitation of 
the material is desired at the inlet end, the cooler may 
be configured with, for example, scraper elements 
which are pointing in opposite direction at the inlet end, 
with equal-sided scraper elements at the inlet end or 
with alternative geometries providing a desirable pattern 
of conveyance. 

[0019] Each of the stationary supporting surfaces 
may in a preferred embodiment consist of a grate which 
is made up of a number of grate plates, each of which 
being provided with through-going slits or holes for in- 
jecting cooling gas through the material from the under- 
lying compartment. Such an arrangement is disclosed 
in WO 94/08191 and WO 94/08192, which are incorpo- 



rated herein by reference. The stationary supporting 
surfaces in an alternative embodiment may consist of a 
number of trays which are designed as a rectangular 
box with bottom, side walls and end walls, and contain- 

5 ing, during operation, a quantity of the particulate mate- 
rial which is to be cooled, and incorporating at the bot- 
tom of each tray a number of gas supply means for in- 
jecting cooling gas into the material. Such an arrange- 
ment is disclosed in WO 94/15161 , which is incorporat- 

10 ed herein by reference. 

[0020] In cases where the supporting surface consists 
of a grate or trays, it is preferred that the gas supply to 
each grate plate ortray by means of flow regulators fitted 
in the gas supply duct of each grate plate ortray is reg- 

15 ulated continuously and automatically in direct response 
to the gas flow condition in and above the relevant grate 
plate or tray. Such an arrangement is described in our 
WO 97/07881, which is incorporated herein by refer- 
ence. 

20 [0021] The invention will now be described in further 
details with reference to the drawing, being diagrammat- 
ical, and where 

Fig. 1 shows a longitudinal section of a first embod- 
25 iment of the cooler according to the invention; 

Fig. 2 shows a cross-section taken on the line 2-2 
in Fig. 1; 

Fig. 3 shows a top view as seen from the line 3-3 in 
Fig. 1 with parts partially cut away; 
30 Fig. 4 shows a first sectional detail of a sealing ar- 
rangement; 

Figs. 5a to 5e show details of a scraper mounting; 
Fig. 6 shows in plan a second embodiment of cool- 
er; and 

35 Fig. 7 shows a sectional detail of another embodi- 
ment. 

[0022] In Figs. 1 , 2 and 3 is seen a cooler 1 which is 
placed in direct extension of a rotary kiln 3 for manufac- 
40 turing cement clinker. The cooler comprises an inlet 4, 
an outlet 5, end walls 6, 7, side walls 8, a bottom 9 and 
a ceiling 1 0. The cooler shown also comprises a station- 
ary grate bottom 11 which is made up of a number of 
grate plates 1 1 a for supporting the cement clinker, a fan 
45 1 2 for injecting cooling gas up through the clinker via a 
compartment 13 and the grate bottom 11 , as well as a 
row of scraper elements 14 which can be moved back 
and forth in the longitudinal direction of the cooler by a 
driving means 15, so that the clinker is conveyed from 
50 the inlet end of the cooler to its outlet end. The cooler 
may be configured with several parallel-positioned rows 
of scraper elements 14. If so, it is preferred that each 
row is driven by separate driving means. 
[0023] The shown cooler further comprises continu- 
es ously and automatically operating flow regulators 11b 
which are fitted in the gas supply duct 1 1 c of each grate 
plate 1 1 a for regulating the cooling gas flow up through 
the grate plate in question. 
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[0024] In the shown embodiment the scraper ele- 
ments are mounted on two vertically positioned drive 
plates 16 which extend down through slots 24 provided 
in the grate bottom 1 1 , and being supported by a frame 
structure which is made up of two longitudinal girders 
17 and a number of cross girders 18. The frame struc- 
ture is movably supported by means of rails 19 fixed to 
the lower side of the longitudinal girders 1 7 and linear 
ball bearings 20 which are fixed to the frame of the ma- 
chine. It is preferred that the frame structure is support- 
ed by exactly two bearings for each longitudinal girder 
because the system thereby does not become statically 
undetermined. This will prevent build-up of internal 
stresses resulting, for example, from deformations 
which would subjectthe bearings to unnecessary stress 
loading. 

[0025] The drive plates 16 are configured with a 
length which corresponds to the length of the grate bot- 
tom 1 1 itself plus the stroke length of the drive plates. In 
Figs. 1 and 3 the drive plates are shown in their fully 
retracted position where each of the plates protrudes 
through an opening 21 provided in the inlet end wall 6 
of the cooler. The opening is designed so that it corre- 
sponds exactly to the cross-sectional profile of the drive 
plate and the plate element placed thereon. In order to 
capture dust which is conducted through the openings 
21, a pressurized box 22 through which the collected 
dust is returned to the cooler is fitted at the outer side 
of the cooler. The box 22 is pressurized by means of air 
from the compartment 13 or from an external air supply 
source, such as a fan or a compressor. The openings 
21 may be individually sealed by means of a sliding seal 
which is configured complementary to the plate element 
placed on the drive plate, and riding thereon. 
[0026] In connection with the maintenance work, the 
drive plates may be pulled out through the end wall 6 or 
pulled vertically up through the grate bottom. 
[0027] As shown in Fig. 1 the drive plates are formed 
with slits 23 for absorbing a potential thermal expansion 
in the uppermost part of the drive plate to prevent arch- 
ing of the drive plate. 

[0028] I n Fig. 4 is shown an example of how the grate 
surface 1 1 can be advantageously shielded against fall- 
through of material while, at the same time, the drive 
plate 16 is protected against wear exposure from the 
material in the cooler. In the shown example the sealing 
arrangement comprises two angular wall elements 25 
being fixed on either side of the drive plate to the grate 
bottom 11 and a plate element 26 which is configured 
as an inverted U and which is mounted on the upper 
side of the drive plate where it is retained i.a. by means 
of the scraper elements 14. In the longitudinal direction 
of the cooler the wall elements 25 have the same length 
as the grate surface 1 1 , whereas the plate element 26 
has the same length as the drive plate. As shown in dot- 
ted lines in Fig. 4, the sealing arrangement may further 
comprise two wear caps 27 which are inserted over sep- 
arate wall elements 25. The position of the grate plates 



lla relative to the sealing arrangement is also shown in 
dotted lines. 

[0029] Figs. 5a, 5b and 5c show an example of how 
the scraper elements 14 can be firmly fixed on a drive 

5 plate 16. In the shown example, fixation is done by 
means of a block 30 as shown in Fig. 5a which is formed 
with a recessed section 31 for accommodating the 
scraper element, and with two through-going holes 32. 
As shown in Fig. 5b, the drive plate 16 is formed with 

10 ears 34 which protrude upwards through cut-out sec- 
tions in the plate element 26, each being formed with a 
through-going hole 35. The position of the scraper ele- 
ment 14 is shown in dotted lines 36. At stage of mount- 
ing, the scraper element 14 is mounted as shown in Fig. 

15 5c on the plate element 26 between two ears 34, where- 
after the block is placed on top so that the ears 34, as 
indicated at the left side of the block, protrude up through 
the cavities 33 provided in the block, the scraper ele- 
ment extends through the cut-out section 31 , and the 

20 holes 32 in the block are on line with the holes 35 in the 
ears 34. A wedge 37 is then knocked through the holes 
32, 35 on both sides of the scraper element 14. The 
wedges 37 are locked by means of locking pins 38. each 
of which extends through the ear 34 and into the wedge 

25 37. The scraper element 14 is retained by means of a 
pawl 39 which is mounted in the scraper element 14, 
extending up through a hole 40 provided in the block 30. 
[0030] As it appears from Figs. 5b and 5c, the scraper 
elements are made up of bars with a right angled trian- 

30 gular profile in section, the forward-facing pushing sur- 
face 36a of which being steeper than its backward-fac- 
ing sliding surface 36b, and the downward-facing sur- 
face of which being substantially horizontal. The for- 
ward-facing surface extends at an angle a of between 

35 60 and 90° relative to the horizontal, whereas the back- 
ward-facing surface extends at an angle p of between 
20 and 40° relative to the horizontal. The lowermost part 
of the backward-facing sliding surface may be config- 
ured so that it is steeper than the rest of the sliding sur- 

40 face in order to reduce the sharpness of the backward- 
facing side edge, thereby enhancing the wear- resistant 
characteristics. Alternatively at least some of the scrap- 
er elements may have their steeper face facing rear- 
wardly, as shown in Fig. 5d; or be of isosceles triangle 

45 sectional shape, as shown in Fig. 5e. 

[0031] In Fig. 6 is seen a cooler which, in addition to 
the movable scraper elements 1 4, also contains station- 
ary scraper elements 1 4a which are fixed to longitudinal 
girders 42 fitted at the sides of the supporting surface 

50 1 1 . In the shown embodiment every second scraper el- 
ement is stationary. Some of the scraper elements may 
be omitted at the inlet end as shown by the dashed line 
outline of the elements 14 and 14a in Figs. 3 and 6. 
[0032] In Fig. 7 is seen an example of how a drive 

55 plate 16 can instead be led through a slot 44 provided 
in the side wall 8 of the cooler. In the shown embodi- 
ment, the scraper element 14 is mounted on the drive 
plate 1 6 via a spacer 45 which provides the necessary 
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space for mounting sealing means 46. Also fitted above 
the drive plate 1 6 are sealing means 47 for minimizing 
the leakage of dust and cooling gas from the cooler. 

Claims 

1. A cooler (1) for cooling particulate material which 
has been subjected to heat treatment in an indus- 
trial kiln (3), such as a rotary kiln for manufacturing 
cement clinker, which cooler (1) comprises an inlet 
(4), an outlet (5), end walls (6, 7), side walls (8), a 
bottom (9) and a ceiling (1 0), at least one stationary 
supporting surface (1 1 ) for receiving and supporting 
the material to be cooled, means (lla, 12) for inject- 
ing cooling gas into the material, as well as a recip- 
rocating scraper system which comprises a number 
of rows of scraper elements which extend trans- 
versely across the direction of movement of the ma- 
terial, said elements being moved back and forth in 
the direction of movement of the material in order 
to convey the material forward over the supporting 
surface (11 ) ; CHARACTERIZED IN THAT each row 
of the transverse scraper elements (14) is firmly 
fixed to at least one drive plate (16) oriented in the 
direction of movement of the material, and in that 
said plate (16) extends at least across the entire 
length of the supporting surface (11), and in that 
said drive plate (16) is led either through the sup- 
porting surface (11), theceiling (10), one of the side 
walls (8) and/or at least one of the end walls (6, 7) 
of the cooler, where the drive plate (1 6) is connected 
to a drive arrangement for movement back and 
forth. 

2. A cooler (1) according to claim 1, CHARACTER- 
IZED IN THAT the drive plate (16) is substantially 
vertical, and in that at all times over a part of its 
length, corresponding to the length of the support- 
ing surface (11), it extends at least down into a slot 
(24) which is provided throughout the length of the 
supporting surface, and in that further over at least 
parts of its length it extends down through the slot 
(24) to an underlying chamber (13) in which the 
drive plate is connected to a drive arrangement for 
movement back and forth. 

3. A cooler (1) according to claim 2, CHARACTER- 
IZED IN THAT at both sides of the drive plate (16) 
it comprises a wall element (25) which is fixed to the 
supporting surface (11), and in that extending over 
the entire length of the supporting surface it pro- 
trudes slightly less into the cooler than the drive 
plate (1 6), and in that on the upper side of the drive 
plate and over its entire length a plate element (26) 
is fitted with said element being designed so that it 
extends over and beyond the upper side edge of 
the wall elements. 



4. A cooler (1) according to claim 2, CHARACTER- 
IZED IN THAT each row of transverse scraper ele- 
ments (14) is fixed to at least two substantially par- 
allel drive plates (1 6). 

5 

5. A cooler (1) according to claim 4, CHARACTER- 
IZED IN THAT the drive arrangement comprises a 
drive frame which is made up of two longitudinal 
girders (17) and at least two transverse girders (16) 

10 and in that the drive plates (1 6) are fixed to the lon- 
gitudinal girders (17). 

6. A cooler according to claim 5, CHARACTERIZED 
IN THAT each of the longitudinal girders (17) of the 

15 drive frame is movably supported at least at two lo- 
cations by means of rails (1 9) fixed to the underside 
of the longitudinal girders (1 7), and in that said rails 
slide in bearings (20), such as linear roller or ball 
bearings, which are fixed to the machine frame at 

20 an appropriate distance. 

7. A cooler (1) according to claim 6, CHARACTER- 
IZED IN THAT it comprises at least one hydraulic 
cylinder (15) for moving the drive frame back and 

25 forth, said hydraulic cylinder being connected to 
one of the transverse girders of the drive frame. 

8. A cooler (1) according to claim 7, CHARACTER- 
IZED IN THAT it comprises for each row of scraper 

30 elements (14) at least one hydraulic cylinder, and in 
that the hydraulic cylinders can be separately oper- 
ated. 

9. A cooler (1) according to claim 2 or 4, CHARAC- 
35 TERIZED IN THAT each scraper element (14) is 

fixed to the upper side of each drive plate (16) by 
means of a box-like element (30) which at its side 
facing the drive plate (16) comprises a cutout sec- 
tion (31) for accommodating the scraper element, 
40 and in that on each side of the cut-out section it is 
formed with an at least downward terminating cavity 
(33) for accommodating the from the upper side of 
the drive plate upwardly protruding ears (34) which 
are provided with a through-going hole (35) which 
45 during the mounting of the box element is situated 
on line with a corresponding hole (32) provided in 
the box element, and in that a wedge (37) is fitted 
so that it extends through the holes (32, 35) on both 
sides of the scraper element, and in that each 
50 wedge (37) is locked by means of a locking pin (38) 
which extends at least through the relevant ear and 
wedge, and in that the scraper element is further 
restrained in axial direction by means of a pawl (39) 
which is inserted in the scraper element extending 
55 up through a hole (40) in the upward-turning side of 
the box element. 

10. A cooler (1) according to any of the preceding 
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claims, CHARACTERIZED IN THAT each drive 
plate (16) has a length which corresponds at least 
to the length of the supporting surface (1 1 ) plus the 
selected stroke length of the drive plate. 

11. A cooler (1) according to claim 10, CHARACTER- 
IZED IN THAT each drive plate (1 6) is led through 
an opening (21) provided in the end wall (6) of the 
cooler, which opening (21) is configured so that it 
corresponds exactly to the cross-sectional profile of 
the drive plate (1 6) and the plate element (26) lying 
thereon, and in that a pressurized box (22) is fitted 
on the outer side of the cooler, with the depth of the 
box corresponding at least to the selected stroke 
length of the drive plate. 

12. A cooler (1) according to claim 1, CHARACTER- 
IZED IN THAT the drive plate (16) is substantially 
horizontal, and in that at all times over a part of its 
length, corresponding to the length of the support- 
ing surface (11), the plate (1 6) extends at least into 
a slot (44) provided in one of the side walls (8) of 
the cooler, which slot (44) has a length which cor- 
responds at least to the length of the supporting sur- 
face, and in that over at least parts of its length it 
extends further out through the slot where it (1 6) is 
connected to a drive arrangement for movement 
back and forth. 

13. A cooler (1) according to claim 12, CHARACTER- 
IZED IN THAT it comprises a drive plate (16) on 
each side. 

14. A cooler (1) according to claim 1, CHARACTER- 
IZED IN THAT each drive plate (16) is provided with 
slits (23) provided at appropriate intervals for ab- 
sorption of potential thermal expansion. 

15. A cooler (1) according to claim 1, CHARACTER- 
IZED IN THAT the scraper elements (14) are formed 
with a triangular cross-sectional profile, where the 
forward-facing surface (36a) extends at an angle a 
of between 60 and 90° relative to horizontal, and in 
that the backward-facing surface (36b) extends 
substantially at an angle p of between 20 and 40° 
relative to horizontal, whereas the downward-facing 
surface is substantially horizontal. 

16. A cooler (1) according to claim 1, CHARACTER- 
IZED IN THAT it further comprises stationary scrap- 
er elements (14a). 

17. A cooler (1) according to claim 1 or 15, CHARAC- 
TERIZED IN THAT it is formed without scraper ele- 
ments at the inlet end. 

18. A cooler (1) according to claim 1 or 15, CHARAC- 
TERIZED IN THAT it comprises inverted or equal- 



sided scraper elements at the inlet end. 

19. A cooler (1) according to claim 1, CHARACTER- 
IZED INTHATeach of the stationary supporting sur- 

5 faces (1 1 ) comprises a grate which is made up of a 
number of grate plates (11a), each of which being 
provided with through-going slits or holes for inject- 
ing cooling gas through the materialfrom the under- 
lying chamber (13). 

10 

20. A cooler (1) according to claim 1, CHARACTER- 
IZED INTHATeach of the stationary supporting sur- 
faces (11) comprises a number of trays which are 
formed as a rectangular box with bottom, side walls 

15 and end walls, said box containing during operation 
a quantity of the particulate material which is to be 
cooled, and in that at the bottom of each tray it in- 
corporates air supply means for injecting cooling 
gas into the material. 

20 

21 . A cooler (1 ) according to claim 1 9 or 20, CHARAC- 
TERIZED IN THAT it comprises continuously and 
automatically operating flow regulators (11 b) which 
are fitted in the gas supply duct (1 1 c) of each grate 

25 plate or tray for regulating the cooling gas flow up 
through the grate plate or tray in question. 



Patentanspriiche 

30 

1 . Kuhler (1 ) zum Kiihlen von kornigem Material, wel- 
ches einer Warmebehandlung in einem Industrie- 
ofen (3), etwa einem Drehofen zur Herstellung von 
Zementklinkern, unterzogen wurde, wobei der Kuh- 

35 ler (1 ) einen EinlaB (4), einen AuslaB (5), Stirnwan- 
de (6, 7), Seitenwande (8), eine Bodenwand (9) und 
eine Deckenwand (10). mindestens eine stationare 
Auflageflache (11), welche als Aufnahme und Auf- 
lager des zu kuhlenden Materials dient, eine Ein- 

40 richtung (11a, 12), welche zum Einblasen von Kuhl- 
gas in das Material dient, sowie ein sich hin- und 
herbewegendes Abstreicher-System aufweist, wel- 
ches eine Anzahl von Reihen von Abstreicherele- 
menten beinhaltet, die sich quer zur Bewegungs- 

45 richtung des Materials erstrecken, wobei die Ele- 
mente in Bewegungsrichtung des Materials nach 
hinten und vorne bewegt werden. um das Material 
uber die Auflageflache (11) nach vorne zu fordern, 
dadurch gekennzeichnet, daB jede Reihe der 

50 Transversal-Abstreicherelemente (1 4) fest an min- 
destens einer Antriebsplatte (1 6) befestigt ist, die in 
Bewegungsrichtung des Materials ausgerichtet ist, 
und daB sich die Platte (16) mindestens uber die 
gesamte Lange der Auflagerflache (11) erstreckt, 

55 und die Antriebsplatte (1 6) entweder durch die Auf- 
lagerflache (11), die Decke (10), eine der Seiten- 
wande (8) und/oder mindestens eine der Stirnwan- 
de (6, 7) des Kuhlers durchgefuhrt ist, wobei die An- 



7 



13 



EP 1 021 692 B1 



14 



triebsplatte (1 6) mit einer Antriebsanordnung fur ei- 
ne Riickwarts- und Vorwartsbewegung verbunden 

ist. 

2. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Antriebsplatte (16) im wesentlichen 
vertikal ist und sich zu alien Zeiten uber einen Teil 
ihrer Lange, welcher der Lange der Auflagerflache 
(11) entspricht, zumindest nach unten in einen 
Schlitz (24) erstreckt, welcher uber die Lange der 
Auflagerflache hinweg vorgesehen ist, und daB sie 
sich weiter zumindest uberTeile ihrer Lange durch 
den Schlitz (24) in eine darunter liegende Kammer 
(13) erstreckt, in welcher die Antriebsplatte mit ei- 
ner Antriebsanordnung fur eine Ruckwarts- und 
Vorwartsbewegung verbunden ist. 

3. Kuhler (1 ) nach Anspruch 2, dadurch gekennzeich- 
net, daB er an beiden Seiten der Antriebsplatte (16) 
ein Wandelement (25) aufweist, welches an der 
Auflagerflache (11) befestigt ist und welches sich 
uber die gesamte Lange der Auflagerflache er- 
streckt und dabei geringfugig weniger in den Kuhler 
hineinragt als die Antriebsplatte (16), und daB auf 
der Oberseite der Antriebsplatte und uber deren ge- 
samte Lange ein Plattenelement (26) angebracht 
ist, welches Element so gestaltet ist, daB es sich 
oberhalb deroberen Seitenkanteder Wandelemen- 
te und uber diese hinaus erstreckt. 

4. Kuhler (1 ) nach Anspruch 2, dadurch gekennzeich- 
net, daBjede Reihe von Transversal-Abstreiferele- 
menten (14) an mindestens zwei im wesentlichen 
parallelen Antriebsplatten (16) befestigt ist. 

5. Kuhler (1 ) nach Anspruch 4, dadurch gekennzeich- 
net, daB die Antriebsanordnung einen Antriebsrah- 
men aufweist, welcher aus zwei Langstragern (17) 
und mindestens zwei Quertragern (1 6) besteht, wo- 
bei die Antriebsplatten (16) an den Langstragern 
(1 7) befestigt sind. 

6. Kuhler (1 ) nach Anspruch 5, dadurch gekennzeich- 
net, daB jeder der Langstrager (17) des Antriebs- 
rahmens beweglich an mindestens zwei Stellen mit- 
tels Schienen (1 9) gehaltert ist, die an der Untersei- 
te der Langstrager (17) befestigt sind, und daB die 
Schienen in Lagern (20), etwa Linear- Walzen- oder 
Kugellagern gleiten, die am Maschinenrahmen in 
geeignetem Abstand befestigt sind. 

7. Kuhler (1 ) nach Anspruch 6, dadurch gekennzeich- 
net, daB er mindestens einen Hydraulikzylinder (1 5) 
aufweist, welcher den Antriebsrahmen zuruck- und 
vorwartsbewegt, wobei der Hydraulikzylinder mit ei- 
nem der Quertrager des Antriebsrahmens verbun- 
den sind. 



8. Kuhler (1) nach Anspruch 7, dadurch gekennzeich- 
net, daB er fur jede Reihe von Abstreiferelementen 
(14) mindestens einen Hydraulikzylinder aufweist, 
und daB die Hydraulikzylinder separat betrieben 

5 werden konnen. 

9. Kuhler (1) nach Anspruch 2 oder 4, dadurch ge- 
kennzeichnet, daB jedes Abstreiferelement (14) an 
der Oberseite jeder Antriebsplatte (1 6) mittels eines 

10 kastenformigen Elementes (30) befestigt ist, wel- 
ches an seiner der Antriebsplatte (1 6) zugewandten 
Seite eine Aussparung (31) aufweist, in welcher das 
Abstreiferelement untergebracht ist, und welches 
auf jeder Seite der Aussparung mit einem zumin- 

15 dest nach unten endenden Hohlraum (33) ausge- 
bildet ist. in welcher die oberhalb der Oberseite der 
Antriebsplatte nach oben uberstehende Ohren (34) 
untergebracht werden, welche mit einem Durch- 
gangsloch (35) versehen sind, das wahrend des 

20 Befestigens des Kastenelementes sich in einer Li- 
nie mit einem am Kastenelement vorgesehenen 
entsprechenden Loch (32) befindet, und daB ein 
Keil (37) so eingepaBt ist, daB ersich durch die L6- 
cher (32), (35) auf beiden Seiten des Abstreiferele- 

25 ments erstreckt, und jeder Keil (37) mittels eines 
Sperrstifts (38) verriegelt ist, der sich zumindest 
durch das betreffende Oh r und den Keil erstreckt, 
und daB das Abstreiferelement weiter in axialer 
Richtung mittels einer Klaue (39) zuruckgehalten 

30 wird, welche in das Abstreiferelement eingesetzt ist 
und sich dabei durch ein Loch (40) in der aufwarts 
gewandten Seite des Kastenelements erstreckt. 

10. Kuhler (1) nach einem der vorstehenden Anspru- 
35 che, dadurch gekennzeichnet, daBjede Antriebs- 
platte (16) eine Lange aufweist, welche zumindest 
der Lange der Auflagerflache (1 1 ) zuziiglich der ge- 
wahlten Hublange der Antriebsplatte (11) ent- 
spricht. 

40 

11. Kuhler (1) nach Anspruch 10, dadurch gekenn- 
zeichnet, daB jede Antriebsplatte (1 6) durch eine in 
der Stirnwand (6) des Kuhlers vorgesehene Off- 
nung (21) durchgefuhrt ist, wobei die Offnung (21) 

45 so konfiguriert ist, daB sie genau dem Querschnitts- 
profil der Antriebsplatte (16) und dem darauf liegen- 
den Plattenelement (26) entspricht, und daB ein un- 
ter Uberdruck stehenden Kasten (22) auf die Au- 
Benseite des Kuhlers aufgesetzt ist, wobei dieTiefe 

50 des Kastens zumindest der gewahlten Hublange 
der Antriebsplatte entspricht. 

1 2. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Antriebsplatte (1 6) im wesentlichen ho- 

55 rizontal ist, daB sich die Platte (16) zu alien Zeiten 
uber einen Teil ihrer Lange, welcher der Lange der 
Auflagerflache (11) entspricht, zumindest in einen 
in einer der Seitenwande (8) des Kuhlers vorgese- 
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henen Schlitz (44) erstreckt, wobei der Schlitz (44) 
eine Lange aufweist, welche mindestens der Lange 
der Auflagerflache entspricht, und dafB sie sich zu- 
mindest uber Teile ihrer Lange durch den Schlitz 
weiter nach auBen erstreckt. wo sie mit einer An- 5 
triebsanordnung fur eine Ruckwarts- und Vorwarts- 
bewegung verbunden ist. 

13. Kuhler (1) nach Anspruch 12, dadurch gekenn- 
zeichnet, daB er auf jeder Seite eine Antriebsplatte 10 
(1 6) aufweist. 



Schale eine Luftzufuhreinrichtung eingebaut ist, 
durch welche Kuhlgas in das Material eingeblasen 
wird. 

21 . Kuhler (1 ) nach Anspruch 1 9 oder 20, dadurch ge- 
kennzeichnet, daB er kontinuierlich und automa- 
tisch arbeitende DurchfluBregler (11b) aufweist, 
welche im Gaszufuhrkanal (11c) jeder Gitterrost- 
platte oder Schale eingebaut sind, um den durch 
die betreffende Gitterrostplatte oder die betreffende 
Schale stromenden Kuhlgasstrom zu regulieren. 



1 4. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daft jede Antriebsplatte (16) mit in geeigneten 
Abstanden vorgesehenen Schlitzen (23) zur Ab- 
sorption einer moglichen thermischen Ausdehnung 
versehen ist. 

1 5. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Abstreiferelemente (14) mit einem drei- 
eckigen Querschnittsprofil ausgebildet sind, wobei 
die nach vorne gewandte Flache (36a) sich unter 
einem Winkel a zwischen 60 und 90° zur Horizon- 
talen erstreckt und die nach ruckwarts gewandte 
Flache (36b) sich im wesentlichen unter einem Win- 
kel (3 zwischen 20 und 40° zur Horizontalen er- 
streckt, hingegen die nach unten gewandte Flache 
im wesentlichen horizontal ist. 

1 6. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB er weiter stationare Abstreiferelemente 
(1 4a) aufweist. 

17. Kuhler (1) nach Anspruch 1 oder 15, dadurch ge- 
kennzeichnet, daB er am EinlaBende ohne Abstrei- 
ferelemente ausgebildet ist. 

18. Kuhler (1) nach Anspruch 1 oder 15, dadurch ge- 
kennzeichnet, daB er am EinlaBende umgekehrt 
angeordnete oder gleichseitige Abstreiferelemente 
aufweist. 

1 9. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB jede der stationaren Auflagerflachen (11) 
einen Gitterrost aufweist, welcher aus einer Anzahl 
von Gitterrostplatten (11a) besteht, welche jeweils 
mit Durchgangsschlitzen oder Lochern versehen 
sind, durch welche aus der darunterliegenden Kam- 
mer (13) Kuhlgas durch das Material hindurchge- 
blasen wird. 

20. Kuhler (1 ) nach Anspruch 1 , dadurch gekennzeich- 
net, daB jede der stationaren Auflagerflachen (11) 
eine Anzahl von Schalen aufweist. welche als recht- 
eckiger Kasten mit Boden , Seiten- und Stirnwanden 
ausgebildet sind, wobei der Kasten wahrend des 
Betriebs eine gewisse Menge des zu kuhlenden 
kornigen Materials enthalt und am Boden jeder 



Revendications 

15 

1. Refroidisseur (1) pour refroidir de la matiere parti- 
culaire qui a ete soumise a un traitement a la cha- 
leur dans un four industriel (3), tel qu'un four rotatif 
destine a la fabrication de clinker de ciment, refroi- 

20 disseur (1) qui comporte une entree (4), une sortie 
(5), des parois d'extremite (6 : 7), des parois latera- 
ls (8), un fond (9) et un plafond (1 0), au moins une 
surface de support stationnaire (11) destinee a re- 
cevoir et a supporter la matiere devant etre refroi- 

25 die : des moyens (11a, 12) destines a injecter du gaz 
de refroidissement dans la matiere, de meme qu'un 
systeme de racleurs en va-et-vient qui comporte de 
nombreux rangs d'elements formant racleur qui 
s'etendent transversalement a travers la direction 

30 de deplacement de la matiere, lesdits elements 
etant deplaces en va-et-vient dans la direction de 
deplacement de la matiere pour transporter la ma- 
tiere vers I'avant sur la surface de support (11), ca- 
racterise en ce que chaque rang d'elements for- 

35 mant racleur transversal (14) est fixe fermement sur 
au moins une plaque d'entratnement (16) orientee 
dans la direction de deplacement de la matiere, et 
en ce que ladite plaque (16) s'etend au moins a tra- 
vers la longueur entiere de la surface de support 

40 (1 1 ). et en ce que ladite plaque d'entratnement (1 6) 
est passee a travers Tun ou I'autre parmi la surface 
de support (11), le plafond (10), une des parois la- 
terals (8) et/ou au moins une des parois d'extre- 
mite (6, 7) du refroidisseur, la plaque d'entratne- 

45 ment (16) etant connectee a un agencement d'en- 
traTnement pour avoir un deplacement en va-et- 
vient. 

2. Refroidisseur (1) selon la revendication 1 , caracte- 
50 rise en ce que la plaque d'entratnement (1 6) est pra- 

tiquement verticale, et en ce qu'elle s'etend a tout 
moment sur une partie de sa longueur correspon- 
dant a la longueur de la surface de support (11), 
vers le bas dans au moins une fente (24) qui est 
55 fournie de part et d'autre de la longueur de la sur- 
face de support, et en ce qu'en outre sur au moins 
des parties de sa longueur, elle s'etend vers le bas 
a travers la fente (24) vers une chambre sous- 
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jacente (1 3) dans laquelle la plaque d'entraTnement 
est connectee a un agencement d'entraTnement 
pour avoir un deplacement en va-et-vient. 

3. Refroidisseur (1) selon la revendication 2, caracte- 5 
rise en ce que des deux cotes de la plaque d'entraT- 
nement (1 6), elle comporte un element formant pa- 

roi (25) qui est fixe a la surface de support (11), et 
en ce que s'etendant sur la longueur entiere de la 
surface de support, il fait saillie dans le refroidisseur 10 
legerement moins que la plaque d'entraTnement 
(1 6), et en ce que sur le cote superieur de la plaque 
d'entraTnement et sur sa longueur entiere, un ele- 
ment formant plaque (26) est agence, ledit element 
etant concu de sorte qu'il s'etende au-dessus et au- 15 
dela du bord lateral superieur des elements formant 
paroi. 

4. Refroidisseur (1) selon la revendication 2, caracte- 
rise en ce que chaque rang d'elements formant ra- 20 
cleurtransversal (14) estfixe surau moins deux pla- 
ques d'entraTnement pratiquement paralleles (16). 

5. Refroidisseur (1) selon la revendication 4, caracte- 
rise en ce que I'agencement d'entraTnement com- 25 
porte un chassis d'entraTnement qui est constitue 

de deux poutrelles longitudinales (1 7) et d'au moins 
deux plaques d'entraTnement (16), eten ce que les 
plaques d'entraTnement (16) sont fixees aux pou- 
trelles longitudinales (17). 30 

6. Refroidisseur (1) selon la revendication 5, caracte- 
rise en ce que chacune des poutrelles longitudina- 
les (1 7) du chassis d'entraTnement est supportee de 
maniere amovible a au moins deux emplacements 35 
par I'intermediaire de rails (19) fixes au cote infe- 
rieurdes poutrelles longitudinales (17), et en ceque 
lesdits rails coulissent dans des paliers (20), tels 
que des rouleaux lineaires ou des roulements a 
billes, qui sont fixes sur le chassis de machine a une 40 
distance appropriee. 

7. Refroidisseur (1) selon la revendication 6, caracte- 
rise en ce qu'il comporte au moins un verin hydrau- 
lique (15) pour deplacer le chassis d'entraTnement 45 
en va-et-vient, ledit verin hydraulique etant connec- 
ts a une des poutrelles transversales du chassis 
d'entraTnement. 

8. Refroidisseur (1) selon la revendication 7, caracte- 50 
rise en ce qu'il comporte pour chaque rang d'ele- 
ments formant racleur (14) au moins un verin hy- 
draulique, et en ce que les verins hydrauliques peu- 
vent etre actionnes separement. 

55 

9. Refroidisseur (1) selon la revendication 2 ou 4, ca- 
racterise en ceque chaque element formant racleur 
(14) estfixe sur le cote superieur de chaque plaque 



d'entraTnement (16) par I'intermediaire d'un ele- 
ment analogue a une boTte (30) qui comporte un 
troncon decoupe (31) au niveau de son cote situe 
en vis-a-vis de la plaque d'entraTnement (16) pour 
recevoir I'element formant racleur, et en ce que sur 
chaque cote du troncon decoupe, il est muni d'au 
moins une cavite se terminant vers le bas (33) des- 
tinee a recevoir des oreilles faisant saillie vers le 
haut a partir du cote superieur de la plaque d'entraT- 
nement (34), qui sont munies d'un trou traversant 
(35) qui est place pendant le montage de I'element 
formant boTte en alignement avec un trou corres- 
pondent (32) agence dans I'element formant boTte, 
et en ce qu'un coin (37) est agence de sorte qu'il 
s'etend a travers les trous (32, 35) des deux cotes 
de I'element formant racleur, et en ce que chaque 
coin (37) estverrouillepar I'intermediaire d'une bro- 
che de verrouillage (38) qui s'etend au moins a tra- 
vers I'oreille et le coin concernes, et en ce que I'ele- 
ment formant racleur est en outre retenu dans la 
direction axiale par I'intermediaire d'un cliquet (39) 
qui est insere dans I'element formant racleur en 
s'etendant vers le haut a travers un trou (40) situe 
dans le cote tourne vers le haut de I'elementformant 
boTte. 

1 0. Refroidisseur (1 ) selon I'une quelconque des reven- 
dications precedentes, caracterise en ce que cha- 
que plaque d'entraTnement (1 6) a une longueur qui 
correspond a au moins la longueur de la surface de 
support (11) plus la longueur de course selection- 
nee de la plaque d'entraTnement. 

11. Refroidisseur (1) selon la revendication 10, carac- 
terise en ce que chaque plaque d'entraTnement (1 6) 
est passee a travers une ouverture (21) agencee 
dans la paroi d'extremite (6) du refroidisseur, ouver- 
ture (21) qui est configuree de sorte qu'elle corres- 
pond exactement au profil en coupe transversale 
de la plaque d'entraTnement (16) et de I'elementfor- 
mant plaque (26) se trouvant sur celle-ci, et en ce 
qu'une boTte mise sous pression (22) est agencee 
sur le cote exterieur du refroidisseur, la profondeur 
de la boTte correspondant au moins a la longueur 
de course selectionnee de la plaque d'entraTne- 
ment. 

12. Refroidisseur (1) selon la revendication 1 , caracte- 
rise en ce que la plaque d'entraTnement (1 6) est pra- 
tiquement horizontale, et en ce qu'a tout moment 
sur une partie de sa longueur correspondant a la 
longueur de la surface de support (11), la plaque 
(16) s'etend dans au moins unefente (44) agencee 
dans une des parois laterales (8) du refroidisseur. 
fente (44) qui a une longueur qui correspond au 
moins a la longueur de la surface de support, et en 
ce que sur au moins des parties de sa longueur elle 
s'etend plus loin vers Pexterieur a travers la fente 
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ou la plaque d'entrainement (16) est connectee a 
un agencement d'entrainement pour avoir un de- 
placement en va-et-vient. 

13. Refroidisseur (1) selon la revendication 12, carac- 5 
terise en ce qu'il comporte une plaque d'entrame- 
ment (1 6) sur chaque cote. 

14. Refroidisseur (1) selon la revendication 1 , caracte- 
rise en ce que chaque plaque d'entrainement (16) 10 
est munie de rainures (23) agencees a des interval- 

les appropries pour absorber une dilatation thermi- 
que potentielle. 

15. Refroidisseur (1) selon la revendication 1 , caracte- 15 
rise en ce que les elements formant racleur (14) 
sont munis d'un profil triangulaire en coupe trans- 
versale, la surface dirigee vers I'avant (36a) s'eten- 
dant selon un angle a compris entre 60 et 90° par 
rapport a I'horizontale, et en ce que la surface diri- 20 
gee vers I'arriere (36b) s'etend pratiquement selon 

un angle p compris entre 20 et 40° par rapport a 
I'horizontale, tandis que la surface dirigee vers le 
bas est pratiquement horizontale. 

25 

16. Refroidisseur (1) selon la revendication 1 , caracte- 
rise en ce qu'il comporte de plus des elements for- 
mant racleur stationnaire (14a). 

17. Refroidisseur (1) selon la revendication 1 ou 15, ca- 30 
racterise en ce qu'il est forme sans elements for- 
mant racleur a I'extremite d'entree. 

18. Refroidisseur (1) selon la revendication 1 ou15,ca- 
racterise en ce qu'il comporte des elements formant 35 
racleur inverse ou a cotes egaux, a I'extremite d'en- 
tree. 

19. Refroidisseur (1) selon la revendication 1 , caracte- 
rise en ce que chacune des surfaces desupportsta- 40 
tionnaires (11) comporte une grille qui est consti- 
tute de nombreuses plaques de grille (11a), dont 
chacune est munie de rainures traversantes ou de 
trous traversants pour injecter du gaz de refroidis- 
sement a travers la matiere a partir de la chambre 45 
sous-jacente (1 3). 

20. Refroidisseur (1) selon la revendication 1 , caracte- 
rise en ce que chacune des surfaces de support sta- 
tionnaires (1 1 ) comporte de nombreux plateaux qui 50 
sont formes sous la forme d'une boTte rectangulaire 
ayant un fond, des parois laterales et des parois 
d'extremite, ladite boTte contenant en service une 
quantite de matiere particulate qui doit etre refroi- 
die, et en ce qu'au fond de chaque plateau, il com- 55 
porte des moyens d'alimentation en air pour injecter 

du gaz de refroidissement dans la matiere. 



21. Refroidisseur (1) selon la revendication 19 ou 20, 
caracterise en ce qu'il comporte des regulateurs 
d'ecoulement fonctionnant en continu et automati- 
quement (1 1 b) qui sont agences dans letuyau d'ali- 
mentation en gaz (11c) de chaque plaque de grille 
ou de chaque plateau pour reguler I'ecoulement de 
gaz de refroidissement a travers la plaque de grille 
ou le plateau en question. 
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